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Al^- ^ HItt H cf^- 1-^-31 #^>0s7f <y^5}£^- 2 a] ^ 

3*KZ Uf-^^l ^^^1 *}7}-E)^r ZL o]^ «-<^ ^H^Rr 

£ 4 
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^S^sfl 1 ^ t 1 -^ ^S{Circuit for bi-directional driving 

liquid crystal display panel} 

£ l^r ^^tl ^S^sfl^ SjS. t^3E 

£ 2^r ^SflS] ^^SAlsfl^ 4l^M 5]|xliEjS] 2)^^ 

-Si 

E 5^r ^- ^ *ll 1 ^^HHl ^ ^^S^lsfl^ 4=1 ^b]^ ^wj- 
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-SMI* ^1 

<io> ^^S^]^] (Liquid Crystal Display device, LCDH1 ^ %± 

^HH* 7 >^*V ^^aAlsfl^^ <g ^ ^ sj^ofl &&%o] 

<n> ^^5] ^^iE^l^^efl Tfl olM H.eMw ic 51 c-flc]E-l 

<12> o]fi]. ^-o] ^S)s.7> ifl^ (poly-Si) ^^SaI^i^s] ^S.^ 

£ 14 

<13> 5. l£- ^til^^ #S] ^^SAl^fl^^ SUS.^ ^J£ojt}-. 

<w> ojj^^A^^ofl^ ^ 7 fl^ t1]o]e e)-oi(Gl-Gm)3if t-flolE] e)-oi(Dl-Dn)ol ^ 

^•^>7l ^ ^7fl^ ^ l 4=1 e)l^^Ei(n) ^ 1^^(12)^, ^-71 z| t-flo] 
3 kfsjAS uPf<H ^ ^ofl ^-ufoj ^he 3]*]^ <4 ^2]7> ^^s] 

(14)Sf, ^71 cflo)Ei ^5) S «-(2)^ q^llM^n ^«"7l(5)^^ ^ 
-SHJSL* 4 HH^i SKI*)} ^^>7l ^7fl^ A1JL 5^ol( S1 _ Sn)jJ ). ( # 7l 
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7l§s] ^e)^- S]^.^ ^e) s]s^ 3})^ #<>] ^ # oi7l 

<i8> £ 2fe #efl^l ^S^sfl^ ell^iE^ ^ s ^£o]c]-. 

<19> Tfla) 4^11 El^iE^o] ^^^1^ 711 o]E 2^ C-Ho]E] A] 2}- ^^(VST)^-, 

*\3, cf^- ^ 4711^1 1, 2, *ll 3, 741 4 #^JL(CLK1, CLK2, 

CLK3, CLK4)3K ^-S^CVdd, Vss)7> ^^l 1 }. 

<20> ^HE CH^I^E^ 87H^) t§] £5. ^ ^ 

<21> nlT^, ^ tti^ 1-^^ T 2 -^ TflolEofl #7] A] 3|- ^i(VST)7> <?} 

7>£}¥ l p-MOS(TFTl)^, ^7) 1 p-MOS(TFTl)^ ^Bll^l^l 4i^-^7> <^^£| 
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JL -#7} 4 #^<0^(CLK4)7|- 7llo]Mofl <£l7>£]^ z\) 2 p-M0S(TFT2)^, ^7) z\) 
2 p-M0S(TFT2)^ ^Efl^lofl ±_SL^7} ^SjJl ^1^-8: <$7] Vss<EH] 
*)1 3 p-M0S(TFT3)^, ±SL^±r #7] Vdd'EHl ^s\JL 7)}°}^ <$7) z\) 3 
^]Jl(CLK3H) ^SjJL JE-efl^l^; ^7} a|) 3 p-M0S(TFT3)^ TlHHofl «^^s)^ *)] 
4 p-M0S(TFT4)^, 4i^.^7> #7] afl 4 p-M0S(TFT4)^ JELsfl^ofl TflojE 
71- ^-7] Al3j- ^i(VSTH = ell ^1^1 Vss^l ^^s]^ *H 5 

p-M0S(TFT5)^, dtSL + 7} #7] aj] 1 M41Jl(CLK1H <£^S\JL 7])°]E.7} <#7) 
*\] 2 p-M0S(TFT2)2] l=e]l<>Hl ^s)^ -E.efl^l^r #^^r(0utput)^] ^s)^ 4 
6 p-M0S(TF6)i4, &SL^7}'^7] #^^1 ^^-H 7])o]^7} <#7) *fl 4 
p-M0S(TFT4)^ JE.efl<?H -ELefl^ol # 7 ] Vss#°fl ^^fe *fl 7 

p-M0S(TFT7)# t 1 ^^^. 

<22> <^7H, #7l »1 2 p-M0S(TFT2)£] =^1^14 *1] 3 p-M0S(TFT3)^ 4i_£i<i) 

^n^UCim 91 JL, *\] 6 p-M0S(TFT6)^ Tfloje^ aj) 2 

7]^^UC2m Vss*EHl ^^jI, 4| 6 p-M0S(TFT6)^ 71M.e<4 £L eflo]^ 
*1] 3 ^4^1^(C3)» 3§-$\ <&&S\JL, 7\] 7 p-M0S(TFT7)^ 7flo]M^ 4 7^*1 
El (C4)» -g-*fl Vss^l 

<23> zls]ji ^ «i*ij^-Ei 8«l^j 1-^^]^ *\] 6 p-M0S(TFT6)^ 

^^.i, *fl 4 p-M0S(TFT4)^ 7flolM, 2 p-M0S(TFT2)5l TlM^o]] 0)7}$] 
^ -M^IJ:^ *} Q }7\ 91 jl, x\) 1 p-MOS(TFTl)^ ^ 7fl°m<^ o]*} m. 

<24> ^r, ^*tl Ir^H 8*1*}) ^^77}7]9\ ^^[S. <£%-8: 
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<25> ^ , 6 p-M0S(TFT6)s] Mil <?l7>s]^- ^1^1^ ^ #*fl ^ 

4^*1) *fl 1 #^^^(CLK1), ¥ »i*f| ^ <^#*f| -i-^HH 2 

#^^1J:(CLK2), ^ ^ !-§HjAi 3 #^^(CLK3), vfl 

<26> ^7) z\) 4 p-M0S(TFT4)^ 7flo]Eofl o]7]-^^ #^JL^ ^ ^ *H£*8. 

*fl ^1 3 #^3L(CLK3), ¥ #*fl ^ <^^*1) *^HH *ll 4 

€-^4}Jl(CLK4), ^1 ^ *l] 1 #^4!Jl(CLK1), til ^ 

^ <>Jg ^ l-^^l^l ^ 2 #3^!JL(CLK2)7} ^^l}. 

<27> ^-71 *ll 2 p-M0S(TFT2)£] 7fl°lJ=°fl <y7>S)^ t^^llb % #*fl ^ 

*fl !-§HH ^] 4 #^^lSl(CLK4), ^ ^ ^^l) l-^oll^ *)1 1 

M^IJl(CLKI), M] «!*fl ^ *l] 2 #^^^(CLK2), tfl 

^ <^ ^*fl *^HH *fl 3 -t^JL(CLK3)7|- <S^£K 

<30> ^7-1, ^ «i^fl 1-^^ ^<5}i3, A]*)- ^^(VST)7> i^*l £ ^"Efl 

2] S-f Al^ 7 > ^S]^, *11 1 p-M0S(TFTl)7|- €^rS]^l ( °1 °fl *)) 4 #§1 

^1JL(CLK4)7} i^*l -8: ^-Hflo] S-f ell^ Ais:7> <a35q5.3. 2 p-M0S(TFT2) 

p-M0S(TFT6)°l U^ji ^1 1 #^^ls(CLKl)7> sTgsM 
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o] nfl, S=(QB)^ .2.^. ^-Hflo^ f>}o) efl^o]^^. ^ 7 p -M0S(TFT7)^r € 

.2. = £]JE.S. Vss ^£1*1 
<3i> ^o.^ ?f- ^sHH^r a o v 7 ] ^ ^ 

°}JL 4 1 mm±3.7} $}*i°]E.g. *)) 6 p-M0S(TFT6)^ iiio)] o]7>S]^ 

*)1 2 #^JL(CLK2)7 r #^€4. 
<32> ols^ ^ £ 3<>fl S.*}& ^-ol ; ^ <*}|* 

landscape )S. ^ SEfe II &j h (portrait )S ^ 
<35> o] q g-*))^ n^*}?} 5)-&}<*\ <?>#tr ^^S, <y 
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^ £ 3-8-] 

%^ SE^ ZL # #^A1^7> ^SjH-S- ^-Ajs) ^ ! 

^#4, ^"71 A]3J- ^ £^ Zl ^ #^^]^7> oj^s)^ ^ 

2 Aj*)- <g^^r* 3L^*>^ ^ ^HM 

^Rl*Kr 1 °^^H] *]7>£)*r A] 2]- ^ AlJ: 

<38> ^71^- ^ ^sr>7l ^ ^<H] ^S^^ 

, #7] ^1 1 ^$\$ 4iX}9) ELi\}<>±o\} ±^i7f <£%S\JL #3 Aj^ 7 > 7jMJ=6fl 
^l7>£]^ 2 ^7>S^, Aj- 7 ] *f| 2 ^17>^ ^5flolofl ±£.^7} 

S|J1 =^l<a^r ^>7l VSS#°11 *fl 3 4l7>«4, iii^ ^7] Vdd^ 

ofl <£<J£]J1 TflojH^ Uf^ Ajjrofl <£^S\JL ^7l 3 ^ 43 ^ 

*V3 TflolEofl o^S)^ 4 ^7>^, ^^^7]- AJ-7I *fl 4 i^^l di7]-^ 
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= ej]^lofl Sl^SjJl 7)]°]E.7} #7l *)} 1 i^Ri ^}9] H.5fl<yo]] o^sH = efl 
91°} Vss^EH *fl 5 iii7} #7l BE cf-g- ^I^] 

^^S|J1 7f|<>m7> #7l *fl 2 4i7>^ J=efl<=0ofl <^^S]^ 

^o)} ^S)^ *fl 6 ^>^, i^i7} #7l #^^ofl 7flo)M7> 

#7] 2\] 4 ifl^l =efl<£H <&%£\*\ ^5)1^1^1 #7l Vss^Hl ^S)^ 

7 ifl^l ^7>^, ±2.^ ^ 7flolM7> zi tj-g- #3^H1 =efl<a 

°1 #7l 1 ^7>2] °1^5l^ *fl 8 ^7}Q, #7l 7\) 2 

W>^-^5:>7il^, #7] 2 i7>^ E5^J4 *)1 3 ^^H> ±7}$) ±.SL 

^o} ^jzj. ^Xl^- A}o]d\] <a^S)^ 1 Ti^AlE^, ^7} 6 

7flol.ES>}. VSS # ^}°H1 2 TiSlHElsq-, Aj-7l 6 ifl^j 4l7}2\ TlM E 

J=5fl°J A}o]6\) <£%Q 3 ^sflAlEiSf, 7 TflolEfi). #7] 

Vss^ *}°H1 cg^sj ^11 4 ^2flX|Ei-I- c) ^a]t4. 

^ ^*f| #§HH ^1 2 #§1 aijt, 4 ^ #^H1*1 ^ 

3 #§1 Ajjr, tfl ^ o^g #*(| -fsHH 4 #3 <tlS7> ^SU, #71 

4 4l7>Ol TflolEo)! 0]7l-S)^ #5^ Aljri=- ^ ^ CfA^ ^ ^.^ 

OIH 3 #3 Ajs, ^ ^ c^A^ Wj^fl It^HI^ ^1 4 #^ Al^, 4 >£*{| 

^ ^^11 ^] 1 1-11 *M S ^*fl ^1 2 t 
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*fl 1 #3 Als, 4 ^ *)1 2 #3L, i-ll ^*fl ^ ^ 

g -1:§HH 3 ^117} ^S]^, ^"71 *11 9 >sfl4J Tflolm 

<41> ti}^3]^>7fl^ ; ^-71 ^ «i*fl 1-^- ^51*!- *W1H ^71 ^ 1 i^^l 4i 

<42> y^*)^^ ^- 7 ] ^ 5 7\]o)^7} #7} 2 3) 

SE^b 9 ifl^J JEle)]<?l cfofl <^^^Cf. 

<43> ^^^Tfl^, ^ 1 i^^l *fl 2 4l7> Aj-Olofl cg^j^ #71 

2 ^L7>^ Tflol^ ^oj-cfl tcJ-Hf *fl 10 ^}^, #7] 

*fl 8 dlXW ^7} X\) 2 4l7> A>o]ofl <g^5]ol ^-71 ^ 9 

i^f^l tIMjh ^i^-ofl tcj-g}. ^^ls)^ *|) ii ^<j^i ^7># d) 

<44> #7HH ^71 *fl 1, 10, *1) 2 ^71-1-^ 3 3 #4 

^^cf AHofl Z]-Z]- i ; 2 ^"71 ^ 8, *11 11 

^4 ^Hl ^ 3 ^3||A)E^, <$7) ^1 6 i:7>^ 

TflolEsq- VSS^T A>o]o|] ^ 4 ^sflAlEiS}-, ^-71 6 4i7>S] Tflo] 
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Ifi)- ^])9l *><>H *\] 5 7]jQXm<%, <#7] *fl 7 ^$)^ ±7} 9] t1He«4 

-*7l VSS^ 4°l°fl *fl 6 ^SflAjE^l- D) 

<45> ti>^-^l^>7ll^, ^7} Z| jtfl^J ^7}^r p-MOS ^lCf. 

< 46 > a*V, ^-71^ ^ S.^^- ^*>7l ^ofl Ofs. ofl^ SA ]3{]^o| 

, A M-fr, 41^-^4 TflolHofl #7] a}*}- 7> <=Q7}£]^ 1 ^> 

ah ^"71 A 1 4l7>^ ^^olofl ili 7 } ^^£)J1 ^efloi Vss^] <3 

^1 3 ^7f^, ±J$_^ Vdd^^l ^^5] Jl 7flolE^. Aj-7] ^5} A] 

3L°11 ^^5)^1 =efl^l-8r $7] ^1 3 iL7>^ TlHEofl <g^S]^ 4 ^ 

^1 4l7>Sq-, ^.2.^7} ^1 4 i^Hl d^7>^ =efl<yo)l <a^£)jl 7))°) ^7} <#7) 

afl 1 dii7>^ ^^.^<H1 <£:l£H ^efl^^ ^-7] Vss^l ^1 5 

^7>2K 4l^.^7> ^71 4^ #^ ^11 ^^S]JL 7llo)E7]- Aj- 7 j I 

^7>5] =e)|oloil o^s)^ ^.efl^l^r #^^1 *fl 6 i^Hl 

±ii7l- Aj-7l #^*=H <£%S\JL 7)}o) 3 7 > 4V7) *|] 4 ^J-o} ^efl<y 

6\] <£^sH H.eflo]ol Aj.7] vss^l *1] 7 if-sfji, aJ- 

7] A]^ ^<2j- ^ *fl 1 ±7}°\ 7Ho]E ^ A>ol<2}- ( 

^ #^#4 ^ 4^- A o V 7] ^] 1 i^Rl 4l7>^ 711 o]e ^ 

a>o]5 <q«-<i| ^HAj^ofl rq-e} i^^i ^-^7fl^ »l 8 i^Ri ^7} 

Sf, Aj-71 ^i<4 nf^nj- .a^o} ^1 ! ^7>2] ?]] o] H ^ ^SL^ Afo] 

^, Z]- -1;^-^ #^3-4 ZL Ol^ f^S] ^] l ^}o] TflojE ^ ^^.^ 
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<47> Wj-^^Tll^, ^1 ^1 1, 3 ^>»^ A>°H 

*)1 1 ^3flA}B]Sq-, ^-71 6 7flo]E^ #7] VsS# Afo] 6\) 

^S)^- 2 7lsflA]E^, ^T-71 6 7\)o]^9\. B_Z]}<£ A ].o]o1] <£ 

^5)^ *l] 3 TlJxflAlE^, *fl 7 i^Rl 7flolHsf #7l Vss^: ^H^l 

*)) 4 TisjWEil- Ei ^al^. 

<48> tif^^^l-Tll^, <$7) 87fl #7] *)] 6 ^^^1 ^j-o) 

ofl o]7>S)^ ^jL±r ^ ^ ^ ^*fl l-Sj^M ^1 1 Ajjr, ^ »} 

*fl ^ <^ ^ Ir^H 2 #3 ^JJL, aJ| «]*}] ^ »]*)) l-^o]]^ 3 

7-i 3 ^ 31 ^1 4 M Afl «i^fl ^ 
^1517> <y7>^cf. 

<49> • ti].^^-7fl^, ^7) i, *fl 3 4i7> <£;isM SE ^ #^ 

<dJt^ £1*1] 3^ *11 2 dt7>l- c-i ^lth*. 

<50> #7HH, «>^^>7ll^, ^7) 87fl ^til^Jl, 2 ± 

7}9] 7\}o]m.o]) 0)7}S\±± Aljri=. ^ «i^fl ^ Cf^ Hj^fl 4 
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<51> a]-^^>7ll^ ( ^ 1-^- ^1^1 *V #7] 1 4l 

7}<2] 7fl°lJ= * Aj. 7 ] ^ g ^o^l S.^ ZL -H.-ILO} ^ A] 

17} A]^- lAA]^ tl7>S)Jl, 4^1^ "M"* A oM ^1 1 ^ 

<52> ^7l Zj- rtfl^J 4iA>^ p-MOSol^. 

2]- ^i(VST)^, cf^- ^<M" ^ 47flS] afl .1, *fl 2, 7^1 3, Tfl 4 

S^A1^(CLK1, CLK2, CLK3, CLK4)^ ( ^^(Vdd, Vss)7> ^^^cf. 

<56> ZL^JL 5)1*1 S^*] ^ ^ 87fl^ l^ilS tM^JL Z}- ^-3} 

<57> ^ f ^ ^-£}o] ^aJ*. TflolE^ # 7 ] A]^- ^(VSIVV 

7>s)fe Tfl l p-M0S(TFTl)2h ^"71 Tfl l p-MOS(TFTl)^ ^efl^l ^3.^7} <£%s\ 
JL ^7] *\) 4 €-^^lKCLK4)7> 7fl°U=°11 o]7>£]^ 2 p-M0S(TFT2)sq-, ^7] Tfl 
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2 p-MOS(TFT2)£] = 3)tHl ±3-^7} <£^_s\JL = efl<?]£: -#7] Vss^H] ^€5)^ 
3 p-M0S(TFT3)2h ^2.^ ^7] Vd<HeH <3^£]^- TfM^fe ^7] ^ 3 m^ 
^}Jl(CLK3H c^^s]ji JELefl*}^ %7] *fl 3 p-M0S(TFT3)^ TlMEofl c^s)^ *fl 
4 p-M0S(TFT4)^, ±.Sl^7\ %7\ A 4 p-M0S(TFT4)^ J^efl^l^l <£%S\jl t\)o}^ 
7} ^-7} 1 p-MOS(TFTl)^ = 31<?H = ell<y°l Vss^l *ll 5 

p-M0S(TFT5)£h £-2-^7} ^7} *)1 1 -l-^JKCLKlH 7\}°}^.7} -$7} 

*)1 2 p-MOS(TFT2)2l :EL2fl°]ofl "S^^M ^efl^l^- #^ ^(Output ^s]^ 
6 p-M0S(TF6)^-, ^^.i7V ^7} #^^1 <a^5]Jl 7]}o]^7\ #7] ^1 4 
p-M0S(TFT4)^ ^efl^N J=3l£M <#7) Vss'EH 91^5)^ *fl 7 

p-M0S(TFT7)^ ( ^^.i ^ 7]) 0)^7} ZL t}-g- l-^o] ^^nfofl <g^^J7 EE^Jo] 

#7l *1] 1 p-MOS(TFTl)^ S^SH ^^xr A 8 p-M0S(TFT8)Sl-, <#7) *\] 2 
p-M0S(TFT2)^ t§i! 7flolS7> #7] *fl 2 4| 9 

p-M0S(TFT9)# ^l*}^ ^-^^cf. 

°l7}*\, ^-7) 2 p-M0S(TFT2)s] ^.^^1^ 3 p-M0S(TFT3)3l ^^.^^ 
3 3^- y^n^UCim ^-n 3*13<H &ol, *fl 6 p-M0S(TFT6)3 TflojE^ 2 
7l^l^^(C2)# ^f-Sfl Vss^°fl ^^SlJl, ^11 6 p-M0S(TFT6)£l 7]}o]^9\- IL$}°1£: 
3 ?13He-UC3)» ^s^, *ll 7 p-M0S(TFT7)£| ^0]^^ *f| 4 t^a] 

b](C4)# ^-n Vss^] ^^^cf. 

ZLe) Jl ^ 8*1 *| ^>ol^^. 6 p-M0S(TFT6)£| 

iLiLi, »1 4 p-M0S(TFT4)2] TlH^. ( ^ 2 p-M0S(TFT2)^ TflojE f *)] 9 
p-M0S(TFT9)^ 7flol.eofl z}-z}- ^17>£|^ jr^ z}o] 7 } ?XJL, z\] 1 
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p-MOS(TFTl)^ ^Sl^ 3l Tflo] Eoj]^. o]^ 1:^-2] #^^-o] o^sqjn. nfl p>^dt- 
*fl 8 p-M0S(TFT8)^ ^ 7flo]Eofl^ a]XJ- ^(VST)7> i+ 

1-^-^ ^1 8 p-M0S(TFT8)^ H 4# #e^ofl <g^^cf. 

<60> ^, ^ «i^fl 8*1*11 Ir^^l^ #3 chg-sq. ^q-. 

<6i> ^a), #7] *)1 6 p-M0S(TFT6)2] ^l7>5)^- ^ ^ 

i=B! ^*fl *1] 1 #^^1S(CLK1), ^ 3l *11 2 

^1S(CLK2), Afl ^ ol^j) l-sHH 3 #3 ^1S(CLK3), ^ «i 

*fl ^ <^§] #*fl «^<*fM ^ 4 M 4lJL(CLK4)7> ^^t].. 
<62> ^7} *)] 4 p-M0S(TFT4)^ TflolEofl o]7>^^ ^1^^ ^ ^*1) ^ cf^ 

Ir^ojlA-] *fl 3 A1JKCLK3), ¥ «1*1) ^ #*fl Ir^^l^i 4 

^13l(CLK4), «i*fl ^ 1-^ oflAi i ^OJKCLKl), ^11 ^ 

2 M ^1^(CLK2)7> 

<63> j$ 7 ] 2 p-M0S(TFT2)£) XMEofl ol7>£|^< -tiJLfe ^ ^ £|-<S 

«l*fl *fl 4 #3 ^1S(CLK4), ^*fl ^ <^ «l*fl *fl 1 #^ 

4!JL(CLK1), 4 ^ ^i^R 1-«H>H ^ 2 #3 ^1^(CLK2), ifl *1*JI 31 

^ #*f| l-^^l^i *fl 3 #3 ^!JL(CLK3)7} <£^&^. 

<64> 9 p-M0S(TFT9)£] 7fl°lM°ll C]7>5]^ Ajjr^ 3} ^ ^ 

t£*j| #^oflA^ ^1 2 ^!Jl(CLK2), ^f- £*8 ^ <^ ^ ^] 3 

41JUCLK3), >*fl «1*11 3l ^ 1:§HH 4 #3 *!Jl(CLK4), til ^ 

<^§) ^1 1 A1J:(CLK1)7]- ^^^q. 
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<65> o)s)- Qo] ^ ^ 1 ^lo|]fi] ^^S^lsfl^^ <£ h^^he efl 

<66> E 5r ^ f ^ ^1] 1 ^*HH o)-^. ofl^a^l^^ zl]7lA^o] ^w c V 

<67> ^ f ^ wj-fg: Qig nfl^, £ 5^. ^o], ^| i ^^ X\s. > 2 #3 

<68> til^, ^ ttfl^, £ 62]- £<>1, *l] 4 #3 Aljr, *j] 3 

<69> ^ ^^§>^, ^^(VST)7> 

£■ #31(3.-9- ell^) ai^ 7 > ^S] 1 ^, 1 p-M0S(TFTl)7> ^ ^s\JL, o] nfl *fl 
4 #3 A}jr(CLK4)7> -Sr #3) (3.-?- 311) 42Ji7> ^5)5.3. *l] 2 

p-M0S(TFT2)H H £r£]H.3. 3.H.(Q)7> ^3*1 #3|(3.-9- ^^) 7 ]. Ejcf. ofe^- 
*\, *)1 6 p-M0S(TFT6)^l € £t£)ji aj| l #^ Aijr( C LKl)7} fhl^O-S 

#^€4. °1 °fl, S^.(QB)^ .2.5. #eJK*>°] efl^)o]a.^ 7 

p-M0S(TFT7)^r H .2.55)5.3. Vss #^#.2.3. 
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<?o> ^ ^o_^ j= #7] ^ wj*9 -i-^fil #^o] 5.-0- eflf 

o]Jl 1 #3 4!Jl7> S-f Eflt^ nfl *)] 6 p-M0S(TFT6)7> ^ -Sr^S^ 
41 ^7}^ ^1 2 S3 *!3l'(CLK2)7> #^^tf. 

<7l> oj<4 w 0 >^o.S £ 54| £AltV ^-o], ^ -fc^-Jf^ a}^ 

<72> *tffS, ^ ^ ^^-i- ^ ^(VST)7> £ 

^£]H3. ( % ^1 1 p-MOS(TFTl)^ € *)] 2 p-M0S(TFT2)^ 

€ -gr^l *11 6 p-M0S(TFT6)£ H -8r^*l 1 #3 a] Jl# #§3 

*>*1 ^M*. M-^Hfe- *\] 1 p-MOS(TFTl)^- *f) 9p-M0S(TFT9)7> 

€£=1:5.3. 6 p-M0S(TFT6)7> €^5)^ *l] 4 S^JL-I- #^>7fl ^cf 

<?3> oi sq. go] 8^941 Ir-iHH D J ^ nel^L ^-71 8>d*i] 

41JL7} M-S] z\] 8 p-M0S(TFT8)ofl ^7>S]j7 o] nfl ^ 4 

^1JL(CLK4)7> sllfol ^ ^ l-^-°lH*r afl 8 

^^19 p-M0S(TFT8, TFT9)7|- € £5]^. tf^o] *\] e p-M0S(TFT6)7> H £sM 
4 3 #3 ^!JL» #^«M1 ^cf. ^ ^6fl o^sfl a]*)- ^ 1 #^ 

^ofl A] 71 Jl 4 #3 ^l^^-Ei 2fl 1 #3 £^3. Aljr7> 

^51^ <^ l^MM ^ 1-^- ^ 4lJL7> #^ 

£4. 
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<74> o]s% Qo] £ WoH^ ^ ^l^M- PINol o] 

T 91°-™S. «3|^SAl4^ofl tflsj) A]^^ A}<#ofl ^njTfl 3fl^.g- 

<75> ^-jg, M. ^-tg ^) 2 ^A]ofl<>} 6 <f ^ n^sJS.^ £ 7^ 

p-M0S(TFT5)^ 7flolE 7 > Aj-7] >j) 2 p-M0S(TFT2) SE^ 41 9 p-M0S(TFT9)^ 
t=H SUfe 3°1 tfStf. ojsq. Qo] ^a^ :a ^ ^ 2 ^a]^]^ <*» 

^H^^ ^ 4l 1 ^Hl^ ^1^141^ ^32f ^-o. 

<78> ^ 3 ^AHHl ^^^Alsfl^^ <£ ^ ^p.^ s - 

<79> £. 8£: ^ 4| 3 ofl^^Alsfl^o^ c$ ^ 

-& ^ 41 1 ^Hl^ ^S^l^m^l °<J= ^ ^s^H, *fl l p-MOS(TFTl) 
^- ^11 2 p-M0S(TFT2) *>°HH #7l 41 2 p-M0S(TFT2)^ t)1 °]e #<>H] n}e)- ^ 
^R 1 *}^ 41 10 p-M0S(TFT10)2l-, #7l 8 p-M0S(TFT8)2l- <#7] z\] 2 
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P-M0SCTFT2) A>oldfH A 9 p-M0S(TFT9)^ t))o}e_ ^ 

*fl 11 p-MOS(TFTll)# c) ^altb 

<81> ^, ^ 1^ 1-^^ Til o]Holl a}- 7 ] ^^(VST)7> o]7> 

5)^ aff 1 p-M0S(TFTl)£K ^-7) Tfl 4 ^]^(CLK4)7> 7H°lJ=°ll o]7>S|^ Tfl 2 

p-M0S(TFT2)sh ^71 *fl 2 p-M0S(TFT2)^ ^efl^ofl ^£_ + 7} <g^s]ZL =sfl<^^- 
#7l Vss^l ^sItt tJ| 3 p-M0S(TFT3)£h t&SL^ #7] Vdd^EHl Tfl 
#7] *\] 3 #3 4lJl(aK3Hl ^^slJi £Lefl<^ >8-7l *H 3 p-M0S(TFT3) 
Si TflolMofl o^sjfe- 7fl 4 p-M0S(TFT4)Sh ^i^.^i7> #7] ^ 4 p-M0S(TFT4)^ 
= eil^^l ^slJi 7flolE 7 > ^-71 1 p-MOS(TFTl)s] H^SH <?M£M 
o) Vss#°fl *)1 5 p-M0S(TFT5)2h ^^^7> ^7} ^ 1 ^IJL(CLKI) 

°fl 7flolS7> #7l 7)1 2 p-M0S(TFT2)sl =eflo]ofl c^s}^ H.eflo]^ # 

^ ^(Output HI <3^5l-b 7)1 6 p-M0S(TF6)2f, ^-7] #^^H1 

7]]olE7> -#7l 7(1 4 p-M0S(TFT4)^ JEL^l^l <3^sH i=efl«*H ^"71 Vss^ofl 
^5]^ 711 7 p-M0S(TFT7)sh ^ ?]} 0)^.7} zl cf^- #4s.fiJ #^<eHl <g7J 

3^ t(| 8 p-M0S(TFT8)2]- ( #7] Tfl 2 p-M0S(TFT2)^ ^1 St^aL 7fl^lM7> 
7l *fl 2 ^l^ofl 3 £3^- Tfl 9 p-M0S(TFT9)s*, #7l Tfl 1 p-MOS(TFTl)^ S. 

31 °H ^SL^7\ <£^s\JL 7\]o]B. ^ JELefl^o] a o > 7 ] ^ 2 p-M0S(TFT2)S] iii 
^ TflojEoil 7\z\ o^s)^- Tfl 10 p-MOS(TFT10)2l-, #7l Til 8 p-M0S(TFT8)£l H. 
ell^l^l ±SL^7\ <£7S_s\3L S.ef|$l°l ^7} x\] 2 p-M0S(TFT2)sl * 711 5 

p_M0S(TFT5)S) TflolHofl <g^slJL 7flolM7> # 7 1 7,] 9 p -M0S(TFT9)Sl TJM^°fl 
^sl^r *ll 11 p-MOS(TFTll)* T^laH tM§^. 
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<82> <^7H, Aj- 7 | ^ :> ^ 10 ^] 2 p-MOSl-^ zj- ^^a]eKC1, C2)» 

-^Sfl $x)s)o] 8, ^) 11 p-MOS3 ^2)]a1e1(C3)1- 

, *l] 6 p-M0S(TFT6)^ ^H^ir ^ sJWb] (C4)» *«fl Vss'EH ^Sjji, *)1 6 
p-M0S(TFT6)^ 7\}o}^9\- ^efl^l^ t^^eKCS)-!- -§-*fl ^^^Jl, *fl 7 
p-M0S(TFT7)^ Tflols^ ^2flAlE^(C6)» ^f-sfl Vss^H £^4. 

<83> ZL^JL Oi^fl^-Bl ^77}X)2) ^ A] 1 ^H)^ £ 

4. 

<84> ^, 3} ^ 8»i*1) l-^^l^ aij: <g^^ ^-4. 

<85> #7] ^] 6 p-M0S(TFT6)^ ^^.i^l <?17>S)^ #sj ^Is^r ^ "l*fl ^ 

i=B^*1l Ir^MH ^1 1 -M ^(CLKl), ^ ^ <^^*1) ^1 2 

#3 ^!JL(CLK2), A)| ^i^l ^ ^*fl Ir^HH *ll 3 ^Jl(CLK3), ^11 ^ 

^ ^ Ir^^l^i ^ 4 ^1J:(CLK4)71- ^^^4. 

<86> 4>7l ^1 4 p-M0S(TFT4)2} TlHEofl *l7>£)±r ^JLtt ^ ^*fl ^ cf^J 

l-^HH Tfl 3 #^ ^1^(CLK3), ^ #*fl ^ <^ «i*f| Ir^^Ai 4 
-*1Jl(CLK4), 4 ^ 1-§HH 1 #3 ^JL(CLKl), vll & 

*^HH *ll 2 €-3 ^lJKCLK2)7l- ££€4. 
<87> <#7] z\] 2 p-M0S(TFT2)^ 7flolm<>fl oi7>S]^ ^ ^ 

4 #3 4!JL(CLK4), ^ <£*1| ^ ^ ^ 1 #3 

^lS(CLKl), 4 ^ ^ *m 2 M ai^(CLK2), vfl ^ 

<^ 1-§HH 3 #ej ^]JL(CLK3)7}- ^^^cf. 
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<88> <#7) *\] 9 p-M0S(TFT9)^ ^]o]eo]] <£7}s\±; A]jr^ ^ Si* ^ ^ 

Si* t-§HH *ll 2 #3 ^1^(CLK2), ^- £* ^ <^ It^H 3 #^ 

4!3L(CLK3), All ^ ^§ Si* 2)1 4 4l:£(CLK4), ifl ^*f] ^ 
<*JS -|:§HH 2fl 1 #3 ^ls(CLKl)7> <d^^4. 

^ ^ « S i=. D^l^ !--!=- X] 1 p-M0S«^l «?l7]-5l£^- is} 51 ?J 
17} =L £ i&fe ZL ^-s.^ *fl 1 p-M0S^I] ^7>s)£^- rifl^SM £ 

«o Vt & ^^H4 <* vfrifr ^-§r S^Sfrlt-Sj. s}JL, *J) 2 p-M0S(TFT2)# A>-g-*>*l & 
31 ^ ^"Efl<g nfl X| 6 p-M0S(TFT6)«Hl #3 Aljr 7 > # 

<92> ^ ^ ^11 4 ^JE.*]*})^ <# ^s\£-^, J£ 2S+ ^ 

^2fl2l ^^a]^*} ^sJS^H, 2fl 1 p-M0S(TFTl)£l- 2fl 3 p-M0S(TFT3) Al- 
ois} 2)1 2 p-M0S(TFT2)» ^ 4^ ^ 1 p-MOS(TFTl)^ tIH 
m * ^17>S)^- a]^- ^i(VST)* i^^^Jl 1:^-51 #^^4 H 
cf^- 1-^-^1 XI l p-MOS(TFTl)^ Tfl o]3 ^ a>°1» <qjjLcq XHai 
K FORWARD) °fl ^ ^H^Hfr Xl 8 p-M0S(TFT8);4, "W* *^ 
211 1 p-MOS(TFTl)^ Tflols * o]7>£)^ *>r(VST)* i^S}:!! 
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A =i *)1 1 p-MOS(TFTl)^ 7fl°lH ^ Afol 

1- ^HAi^CBACKHl <i)sfl i^^^ ^Hr7fl2l afl 9 p-M0S(TFT9) 

<93> ^, ^ 1-^21 7jHJ=ofl #7] A] ^(VST)7> ^]7> 

^1] 1 p-MOS(TFTl)^, ^"7] 1 p-MOS(TFTl)^ ^.efl^^l ±SL^7} 

^7] Vss^l ^s]^ 2fl 3 p-M0S(TFT3)^, ^Sl^ ^7) Vdd^^) 
TflolE^ a>71 *fl 3 #3 ^1^(CLK3)<>11 ^^slJl ^-efl^^ ^7] 3 
p-M0S(TFT3)2) 7flolEo)l o^s}^ 4 p-M0S(TFT4)2h du2.^7> #7l *fl 4 
p-M0S(TFT4)2l S-isflSH <S^]jI 7))°}B.7} #7l ^ 1 p-MOS(TFTl)^ d^rt^H 
e^sM H.5)l^lol Vss^l ^^5)^- 2)1 5 p-M0S(TFT5)^, ±SL^7} #7] *ll 1 
#3 41Jl(CLK1)°1] ^l^slJi 7flo]M7> ^-71 *fl 1 p-M0S(TFTl)£l = 2fl<£H <&^$\ 
^ H3l£!£: #^ ^(Output W 2fl 6 p-M0S(TF6)2}-, i^i7} #7] #3 

^l 7flo}H 7 } # 7 ) >j] 4 p-M0S(TFT4)£] =5)1^^1 ^efl^l^l 

-^-71 Vss#°fl ^^5]^ 2)1 7 p-M0S(TFT7)2l-, #7l ^3}- ^i<4 ^ ^^2) 
211 1 p-MOS(TFTl)^ 711 o]e ^ ^^-^ A>o]^. z}- -g-.s.<£) ^b^jz}- zl cf^- ^-Jj- 

SI 211 1 P-MOS(TFTI)^ Til OjE ^^.^ A>0]S- ^ «-C] ^A]Jr 

(FORWARD) 0 !! ttj.fi}. 4^7^ z\] 8 p-MOSCTFTS)^, ^7l 1^<4 

pH^- ^ x p-M0S(TFTl)2l Til ol e ^ a}o}$)., A #^^4 

3. oj^i m.^$i ^ ! p-MOS(TFTl)^ 711 o]e ^ ^.2.^ A H# <q«.^ ^] 
o^JUBACKHl 4^ i^^l ^ ^7fl 21 *»1 9 p-M0S(TFT9)l- ^a^H 
A. 

45-24 



"020010009965 #^ ^*>: 2001/9/7 

<94> o^H, ^-71 XI 1, X] 3 p-M0S#^ Xl 1 ?]$\*)K\(Cim *«B 3*1 

£}<X XI 6 p-M0S(TFT6)^ XMH^r X) 2 ^sJHe-I (C2)« -f-«fl Vss^l <2 

^3^1, XI 6 p-M0S(TFT6)^ XM^q- = X1<££- ^3flA]Bl (C3)» -f-Sfl ^^ji, 
XI 7 P -M0S(TFT7)S1 XHM^ 7i XHEi (C4)» Vss#°fl 

<95> ZLEjJL ^ «l*i)JfEi 8»l*fl l-^^l^] ^>ol^-^ ^ X] 1 ^}afl<4 ^ 

<96> ^, ^ tti^l) !-§HH 8*1*1] l-^^l^ #^ A]^ t^JZ}- ^-cf. 

<97> , ^1 6 p-M0S(TFT6)^ i^iofl ^]7>s)^ #5} ^IJ^b ^ ^ 

t=B3 Ir^HH XI 1 #3 ^lS(CLKl), ^ £*fl ^ <X<2 «l*fl X] 

2 #^ ^1J:(CLK2), Afl ^ 31 ^ ^ XI 3-#^ ^1JL(CLK3), 

^ ^*fl «-^HH XI 4 M *JJl (CLK4)7> <S«tf. 

<98> ^7} XI 4 p-M0S(TFT4)^ TflolEo)] ^l7>£)^ ^J^b ^ ^ ^ 

^^oflA^I ^ 3 a]sl(CLK3), ^ ^ XI 4 

^131(CLK4), XI ^ 1:§HH Xl 1 #3 -ilJUCLKl) , ^ ^ 

<^il #*fl Ir^HH X] 2 #3 41JL(CLK2)7> ^^t}. 
<99> o]£\. ^o] qp-^^ ^ Xl 4 4J*H3 ^^SAlsfl^o) c$ ^s)3. 

<ioo> ^ XH^l 31 (FORWARDS ^ ^Efl(5.-$- 31^)5. ^^^31 

^ ^ X]<X^lS(BACK)7> i^^l ^-Hfl(s>ol 5fl*§)s. <^5L)i3, XI 8 

p-M0S(TFT8)^r € ^l^I A A 9 p-M0S(TFT9)b ^ ^.S^rf. nj-e}-^ , a]^ ^ 
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^(VST)fe % ^1 1 p-MOS(TFTl)^ z| l~§f<q #^^31^ 

ZL cf-g- 1-^-2] l p-MOS(TFTlH #7] 33 *M #7] x)] l 

p-M0S(TFTl)7> H-^sl JL A 6 p-M0S(TFT6)S. € -S-^H *fl 6 p-M0S(TFT6)^ 
i<Hl °l7}^ *fl 1 413l(CLK1)7> f^o S #7] 53 

^7}- ^ 1-^-^1 1 p-M0S(TFTl)«ll ^3°.^- ^"71^ 

<101> #7l ^ HTO ^IH^I^ (FORWARD) 7> .2.5. ^Efl(^H 

^"71 « 0 >^ *1HXIJ:(BACK)7}- £ ^S}^, A ^] 8 

p-M0S(TFT8)^r ^ ^ ^ 9 p-M0S(TFT9)^ ^ ^ 

^(VST)^ 1;-^ *fl 1 p-M0S(TFTl)^l <9^s1jI A #^^1JL^ ZL 

. 1"^-^ *1] 1 p-M0S(TFTl)<Hl <y ^5}JEL5. %7\ #7] 1 

p-M0S(TFTl)7> H^rSlJl zz. #-s-<q A 6 p-M0S(TFT6)H € £r£]<H *ll 6 
p-M0S(TFT6)^ ^^.^ofl ^]7>^ A 4 ^1J:(CLK1)7]- f^^AS #^S)al, 

#71 ffo] #^£-0^ ^1J17> n o]xj -g-i}.^ ^ 1 p-MOS(TFTl) 

— 31*1^7} ^ ^©.S ^^nf. 
<102> se*!- tf-E- >*UHs., ^-71 £ 92J- ^ ^ ^ ^1 4 ^*H1^ ^31 3*1*11 

^ ^§-3sXM £ 29\- ^Eflaj 5*1*11^ a)- £o] *i] 2 p-M0S(TFT2)» 

€*1*H5L ^71 <4 ^ ^a]^- ^ fltj.. 
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<104> ^ i^^l db^>» ^«1*H A] 2]- Oj^o] ^ £- 

^- SE^r D>^]n| Mofl ol 7 ].5) £ S- Aljro] o^Aj-s. H^oj o^ts}^ ^ 
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1] 

a]*}- ^ SE^ H # #3*13l7> <^£}:EJ=- ^-^sj *fl 1 A]3j- 1 

A] 3]- ^ <^£hg: T^Ufr* ^-9.5. ^^SAl^^ S] <£ « 0 >^ ^$3.. 

1 3^ 2] 

^ ^*fl 1"^ °^<EH1 ^17>£)^ A]*)- ^ Ajjr^ ^^1^-3. 1+^*1 
3] 

45-28 



1020010009965 #^ «J*}: 2001/9/7 

#7l 1 i^^l =5flo]ofl ±^^7} <£74S\JL #^ ^1^7> 7fl o]E 

#7l *)] 2 i^Rl i^fS] = 3l°Hl ^^^7> ^^S^Jl =2fl<?l^r #7] VsS 

#71 *)1 3 4i7>^ TflolMofl g^fe- *)1 4 4l7>Sf, 

^^.^7} #7l 4 ^efl^lofl ^|^5lal 7flolM7> #7l Z\) 1 

<S^S)^ =5^0] VSS^] <^^S)^ ^1 5 

±SL^z7} #7] £E ^lJL«fl ^^^IJI 7j]o]M7l- #7] >fl 2 i^R 1 

ih7>o] ^.eflo]^ ol^s)^ H-efl<y^- #^^1 »1 6 i*^, 

41^.^7} #7] #^^H1 ^^S^Jl 7])o)^7\ #71 ^1 4 i^R 1 J=2fl 

°H o^s^ JE.eflo]o] #7l Vss^l ^^51^- 7 ^-?R1 ^ 

^ 7)}°} ^7} ZL t\-£- ^^2) #^X£H1 ^efl^ol #71 1 

#71 ^1 2 ^7l-Sf ^ 7flolE7> #7l S CfS. sg} Aljr 

21 <# ^ T-^s.. 
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4] 

*fl 3 ^1 ^o^^, 

#7] ^1 2 JEL3]<y-a}- 3 ^_2_^<>1 %$3\- 

^-71 *ll 6 TflojS^- VSS # A>olol] 2 T^SflAlE^, 

^7} A] 6 i^Ri i^al t1H;e<2}- jei^o} a>oH] <g^^ 3 t^a^ s]-, 

#7} A] 7 7flo]ES]- ^"71 Vss# 4°H *fl 4 7^ A] 

5] 

*ii 3 ^ sa°w. 

^"71 ^1 6 ^7>^ ^0_^cfl <?]7>5]^ #5} 3* ^*fl ^ tH3 

*)1 2 #3 Al^7> ^SM, 
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*ll 3 M ^lS7> ^SlJL, 

^"71 Tfl 9 4l7>^ Tflo] Eoj] ol7>5]^ #3 ^l^fe ^ ^ ^ 

*ll 1 #^ ^1^7> <g^^* ^^-S. *>fe ^£^1^^ ^ ^g-sls.. 
6] 

^ 3 fl<>H, 

^"71 ^ ^ 2)]^ ^It^H # 7 ] ^ 1 ^7>^ 7fl<=>lE u] 

S] ^1 8 4i7Hl^- €^ ^1^171- *]7Hg# sfe ^^S^l^fl 

7] 

*ll 3 %H1 &<>H, 

*fl 5 4i7|-0| 7flolE7> #71 2)1 2 i^^l £E^r 2fl 9 ifl 
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8] 

*fl 3 %H1 9X°]*\, 

*)) 1 4i7}S>}- ^1 2 i^Hl ^7> A>olcfl o^sH ^-7] *fl 2 

^7}<3 711 o]e ^°*H1 ^^^s)^ ^1 10 ^>^, 

^-71 7fl 8 ^7>5f ^"71 2 ifl^J 4l7> A>olo)l ^^£]o^ ^-71 *)] 

9 ^7>^1 7l)ol e ^oj-ofl rcj-el- i-SH 1 ^ *ll 11 i#3J 4i7># 
9] 

*fl 8 *M 9X^^, 

s&7] 1, *ll 10, *ll 2 ^7>#51 ^^#aq- 3*]^ Al-o]^ zj-z}- 

^-71 *|] 8, *)] 11 4l7>^ ^^3}- A\o)6\) <£^Q 3 T^SflAl 

#7] *j| 6 TflolS^ VSS^ A>o]cfl <g^^ *|j 4 ^2flA]E^, 

#7] 6 4l7>^) 7flo]E^ ^sflol A>o]ofl o^^^ 5 ^2j)AjEl<2}-, 

>^7l 7 ^7}^ Tfl^lSSq- ^7l VSS^ A}o]ofl ol^S]^ 6 ^sfl 

10] 

^ 3 ^] 5a<>H, 
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<#7) A ^Hr p-MOS ^# mtSLS. S\±r <*$5.A\^2) <£ 

111 

dbi^^fif XH^l #7] A] 3)- Jg^ 7> °]7>S|fe- X] 1 ifl^J 

^-71 Xl i i^H 1 ^eflo]^] ili7} Ji = 3101,8- Vss^EH 

Xl 3 ^$\% ^7}^, 

41.2.^^ Vdd#°)l ^sjji XMMfe- #7l ^TJ^l Jl = 5)lSl£r 

^7] XI 3 4l*>^ XH^Xl C^S)^- Xl 4 ^7>^, 

^.2.^7> ^-71 XI 4 dl7>o) cjflolo)) o^S}^ 7\)o}^7} ^7) Xl 1 

^7}o} ^_$_^o)l <£[7JS]^ ^Sflo]o] Aj- 7 ] Vss^oll ^TJSl^ X] 5 

4:7>Sk 

±£.^7} #7] t}§ Aljrofl "g^uL X1^1S7> ^-7] Xl 1 ^ 

^ JELefl^l X] 6 ^^R 1 ^7>fif, 

±li7} ^>7l ^SjjL XlolM7> ^7l XI 4 ^7>5l JE=?fl 

•y^l ^-^l < ?l o l ^7i vss^l' ^Tjsj^ 7 i^^i ^7>» at^ji, 

-#7] A] ^ %^9\- % ^^9] X] 1 ±.7}o] 7]}o)^ ^ A> 

^ «3 #^^-3f Zl Cj~§- Aj. 7 l 1 +0)7$ 7lWJ= ^ 
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±2.^ Aj-ol-i- <q*Lo} ^H o >^ ^l^Al^ol] Oj-Ef i^^j ^ *)] 8 ^ 

#7} lifif #^-2] *1] 1 ifl^ i^>^ 7]]o]E $J A} 

ol<4 ( Z| l-^-O) ^^cj-i)- ZL 2)] 1 7flo]E ^ i^r±i 

4°lt ^«o v ^ ^ ^7fl^ X) 9 ^> 

» ^1«H ^^SLsL ^ ^ ^-^S.. 

[^t 1 * 12] 

>n ii %hi sa^H, 
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